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tiltiltiltil the advent of taxonomic and biodiversity databasesthe advent of taxonomic and biodiversity databasesthe advent of taxonomic and biodiversity databasesthe advent of taxonomic and biodiversity databases, manual literature searches were the main source for studies of biodiversity distribution.  Recently that has changed with the wide availability of primary species occurrence data that initiatives such as TDWG and GBIF are facilitating.  Articles, reports, and other literature items had to be parsed, 
and the relevant records (in its most basic form, taxonnames occurring at given localities) extracted from the references.  Finally, occurrence tables, usually targeted at certain taxonomicgroups, had to be built.  v Work towards the automation of such constructs was, thus, a logical event.  Taxonomic databases started to incorporate records parsed from literature, but 
apparently to a lesser extent than the incorporation or federation of databases based on specimens or observations.  This is somewhat striking, as the wealth of information to be garnered from published items (especially peer-reviewed papers) is both large and of high quality.  Nevertheless, several databases, both due to purely scientific initiative, or commercial ones such 
as Zoological Record, exist and could eventually be encouraged into some federation scheme under new or existing standards, such as those pursued by TDWG.  v However, both the nature of such existing databases, and the underlying digitisation processes (be it manual or automatic, the latter generally through optical character recognition and  a combination

of taxonname discovery, georeferencing, and natural language processing), should be well studied in order to ease their convergence or determination of their fitness within any proposed standard.  Emerging patterns on records already digitised from literature sources could provide valuable insights into possible digitisation issues.  v In search of such patterns, we have analysed Zootron
4, a vintage taxonomic database including sampling and observational data and about 200.000 worldwide occurrence records of fauna, which were manually digitised from scientific literature over a period of more than two decades.  In this poster, preliminary results are introduced.  v Record patterns belong to two main conceptual categories, which are not readily distinguishable 
upon analysis: those existing in the literature, and those arising from the selection or digitisation processes.  In turn, these main categories can be cross-divided into at least four broad classes of patterns, according to the aspect being analysed: taxonomic, geospatial, human-dependent, and chronological patterns.  Statistics, maps, and conceptual plots help recognise and visualise these 
patterns, while geostatistics, record analysis and categorisation, and cross-referencing facilitate their discovery.  v The techniques introduced in this poster could potentially be used in other databases to confirm or disprove the existence of these patterns and, more importantly, to clearly separate patterns in the literature from patterns in the digitisation of the literature.   @@@@
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EEEEvolution of volution of volution of volution of GGGGeographicaleographicaleographicaleographical PPPPrecisionrecisionrecisionrecision.... The
implicit geographical precisionof thelocalities
(inferredfromcoordinateprecisionat
georeferencing) tendstostabilisefrommid-XXth
centuryonwards. Onaverage, localitiesare recorded
thereinafter towithin50 km, with largeareas
(counties, provinces, gridsquares, etc.) accounting
for imprecision. � Average degreeof imprecision(or localityapproximate
breadth) of recordspublished in a givenyear. Lower bars= higher precision.
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GGGGeocentricaleocentricaleocentricaleocentrical DDDDigitization.igitization.igitization.igitization. Digitizers may tend to record localities 
farther from their own local area with less precision, i.e. recording the 
general area, municipality, province, county, region... but perhaps not 
the coordinates or the exact location as described in the article. � Precision 
class of digitized localit ies vs. distance class from geocentre(digitizer’s own area). Dot volumes represent the 
number of digitized records in the sample database. Classes are octaves (powers of two, in m).

��

�� GGGGeographical eographical eographical eographical PPPPatterns.atterns.atterns.atterns. Digitization, scientific production, or language bias conform a pattern where most records come from selected, developed regions. Geocentrismoverlays the pattern (and contributes to it) by favouring regions within reach of, related to, the region of the digitizing 
scientist, who may overlook sources from “less-interesting-for-the-study” areas. Although the sample DB includes some zoological groups with extensive, world coverage, it is nonetheless geocentered in Navarra (Northern Spain), where the author and other contributors have been working. �
Relative density of records digitized from literature georeferencedto within a square degree. Dot colors represent the ratio of literature records to the number of named localities per square degree found in USGS/Geonamesdatabases at georreferencing(black inset: density in the USGS/Geonamesdatabases).  Darker green is higher ratio. (Projection is plate carré).
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RRRReview eview eview eview CCCCycles.ycles.ycles.ycles. Records from articles seem more stable than other. Most records 
that need it are updated within the year of acquisition (outer ring, above), often in the 
same day (diagonal of dots, left), and do not generally follow areview pattern. In 
contrast, localities and taxonomic names and concepts can be updated throughout 
time. Localities are reviewed after one to three years, following major georeferencing
efforts and checks, and large groups of taxaentries are updated (especially moves from 
one upper taxonomic level to another) in short time frames* when taxonomic shifts 
occur: a distinct 8-year cycle has been detected (blue). � Above: Relative number of records that get 
updated after 0 to 13 years in the sample DB, for which time tags were available at both creation and last update. This differs from 
previous findings* where all updated records of taxontable were considered. Rings (outer to inner) are Literature Records, Localit ies, 
and Taxatables. Left: Day of last update vs. day of creation for the Literature Records table. (*) Ariño & Robles, TDWG 2006.
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DDDDepth and epth and epth and epth and WWWWidth.idth.idth.idth. The number of articles in the DB grows with 
the almost exponential growth of available literature, and so dothe 
number of records gleaned from that literature. But scientists reach a 
limit when they cannot process anymore: the fraction of articles
whose records get digitised fall. Meanwhile, a backlog of undigitised
literature builds up. � Total number of articles in the database according to their publication date 
(orange) and articles whose records have been digitised (green).
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IIII nterests nterests nterests nterests FFFFrames and rames and rames and rames and SSSShiftshiftshiftshifts.... Both the type of information 
available in the literature, and the type of information that is
recorded, change in time. During the XXthcentury, the emphasis on 
the “taxonomic” literature seems to have been shifting towards 
biodiversity data such as occurencesat biotopes or locations (left: 
yellow) from descriptive data (left: bluegreen). When digitising 
records, taxonomists appear to also pay attention lately to these 
ecological data: Compare 1992-93 with 2005-06, below (blues: 
descriptive taxonomical data; yellows: biodiversity data). As the 
backlog builds up, recent articles are more likely to have their records 
digitised than older ones, unless a general revision for some taxon
group is underway and ancient literature has to be digitised (bottom).. 
� Left: Proportion of records showing mostly descriptive, taxonomic information (bluegreen) and biological, 
ecological or diversity information (yellow) according to year of publication. Below: Proportion of 
hyerarchically-organised metadata for records acquired in a given year. Inclusive, first to last, the records refer 
to: S: new species or taxonmove; I : iconography of taxon; D: descriptive taxonomical data without 
iconography; K: taxon in a key; E: ecological data; B: biological data; C: simple occurrence record. Bottom: 
Average number of records digitised from an article published ina given year and digitised at a given year.
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TTTTaxonomic axonomic axonomic axonomic SSSScopecopecopecopeof the sample database, which deals mostly 
with selected groups of invertebrates. � Left, number of taxon names for each group. 
Right, number of records for each group. (“Not localized” registers both purely taxonomic records, without 
occurrence, or the occurrence was not digitised).
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DDDDigitising and igitising and igitising and igitising and GGGGeoreferencingeoreferencingeoreferencingeoreferencingEEEEffort.ffort.ffort.ffort.
Population of the sample DB depends on people needing 
to have their literature research digitised, often linked to 
specific projects within which data are needed, such as 
Catalogues and Faunas. Once it is feasible through the 
adequate DB redesign and after an initial frenzy, 
georeferencingaverages at around 50% of records 
although peaks and gaps occur. Exhaustive digitising 
seems a far goal in the data collecting to data precision 
to allowable effort three-way balance. � Number of localized 
records digitised from literature in each year (digitising effort from 1983-1992 pooled 
together as no time tags were used then), both georeferencedand without coordinates 
assigned. Dot series indicates the evolution of the relative amount of effort put by each 
scientists contributing to digitising literature records.
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* Correspondingauthor, artarip@unav.es. http://www.unav.es/unzyec. A.H.A.: concept, analyses, redaction & design. E.R.: data checksfor #5, #6 and#7 bottom.


